ABSTRACT -Background -Bactibilia has several consequences to human health. Objetive -Assessing the bile microbiology of patients with biliopancreatic diseases in order to identify bacteria and their possible infectious complications. Methods -Retrospective study of 30 bile culture samples from patients with benign and malignant biliopancreatic diseases. The samples were assessed to set the bile microbiological flora and to search for its possible link with comorbidity, carcinogenesis and postoperative infectious complications.
INTRODUCTION
The bile is a lipid-rich sterile solution produced in the liver (2) and it may be colonized by bactibilia, through the ascending path, due to the breakdown of human defense mechanisms during surgery or endoscopy (13, 27) . The presence of these bacteria may be associated with the presence of any foreign body inserted in the biliary system such as a biliary catheter. The bacteria may also come through the hematogenic path (27) . Furthermore, the chronic biliary obstruction may negatively influence the body defense mechanisms by increasing the pressure within the biliary ducts. Consequently, this obstruction becomes an important risk factor for the development of cholangitis (27) . Moreover, bactibilia may have other consequences such as higher postoperative complication incidence (1, 7, 8, 15, 20, 24) , mainly of infectious complications. Thus, they lead to prolonged hospitalization, to the need for antibiotics-based therapy and, consequently,
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to higher costs (7, 8, 20, 24) . Thus, the antibiotic prophylaxis helps lowering the postoperative infectious complication rates (15, 20) . Likewise, patients with comorbidities such as diabetes mellitus are prone to bactibilia, since diabetes could increase the risk of infection in patients with biliopancreatic diseases (5) . Finally, some studies have shown a possible link between bactibilia and the emergence of malignant neoplasms or cancer, i.e., carcinogenesis (6, 9, 10, 16, 17, 25, 26) . Nevertheless, the current medical literature shows little definite information about this bacteria (16, 25) . In theory, the presence of bacteria in the bile associated with the carcinogenesis process may result from chronic inflammation (10, 16, 26) , as well as from the toxins and metabolites produced by microorganisms; therefore, the presence of these bacteria would result in malignant epithelial transformation (12, 16, 22) . Besides, such process may be related to the presence of specific bacteria such as Salmonella typhi and Salmonella paratyphi, v. 53 no. 3 -jul./set. 2016 Arq Gastroenterol 157 which are associated with gallbladder cancer (12, 16, 17, 22, 23, 25) , as well as Helicobacter pylori, which are associated with cancer in the pancreas (18, 29) and in the bile ducts (16, 29, 30) . This process may also be associated with unknown factors that have not yet been explained or understood (12, 25) . Thus, the aim of the current study is to set the bacterial flora of patients with biliopancreatic diseases in order to search for possible consequences caused by the presence of bactibilia.
METHODS
The present retrospective study analyzed the microbiological test results from 93 bile samples collected through gallbladder wall puncture using Jelco ® (Becton, Dickinson and Company, BD, Brazilian branches), 14-gauge size. The procedure was performed during the intraoperative period, right before the performance of elective cholecystectomies (by laparotomy or videolaparoscopy), required for patients with benign and malignant biliopancreatic diseases (i.e., diseases of the gallbladder, bile ducts, pancreas and duodenal papilla). The patients with choledocholithiasis or cancer had their bile collected right before the cholecystectomy, as well as before the responsible surgeon proceeded with the other surgical procedures necessary to treat these biliopancreatic diseases, namely: choledochotomy, partial gastrectomy, duodenectomy, partial pancreatectomy, among others. The bile samples were collected from March 2007 to March 2015 and sent to the clinical analysis laboratory of Onofre Lopes University Hospital (HUOL) at Federal University of Rio Grande do Norte (UFRN), in Natal County, Rio Grande do Norte State, Brazil. The bile samples that met the inclusion and exclusion criteria were used to select patients from different age groups and genders.
The inclusion criteria were: individuals older than 18 years; the need for bile sample collection during the intraoperative period (i.e., just before cholecystectomy and prior to other associated surgical procedures) as well as the need for immediately sending these samples to microbiological analysis and antibiogram. The exclusion criteria were: the occurrence of emergency surgery; bile sample collected from immunocompromised patients or from patients using immunosuppressive drugs; patients with history of abdominal surgery or of endoscopic interventional procedure in the biliary tract, gallbladder, pancreas or duodenum; and medical records containing incomplete information or information considered insufficient to meet the aim of the current study.
Thirty medical records met the inclusion and exclusion criteria, and the patients had their respective bile samples collected and analyzed through microbiological examination (culture) and antibiogram. Information about the presence of comorbidities, the natural history of diseases and the occurrence of postoperative complications in these medical records was collected.
Patients were divided in two groups, as follows:
• Group of benign diseases (group 1): patients with chronic (calculous and acalculous) cholecystopathy and choledocholithiasis;
• Group of malignant diseases (group 2): patients with duodenal papilla, pancreas, gallbladder and extrahepatic bile duct cancer.
The axillary body temperature equal to or higher than 37.8°C was considered fever according to the parameters adopted in the current study. Furthermore, postoperative infectious complications were characterized by fever of known-(determined) or unknown origin (undetermined) detected from the postoperative period until the patient was discharged. Individuals whose medical developmentcomplementary serum, urinary laboratory tests and image tests (for etiological research) -did not allow identifying the origin of the infection focus were considered to have fever of undetermined origin. Moreover, cases with at least one type of bacterium in the culture were recorded as bactibilia. The bacteria resistant to two or more different classes of antibiotics, including the beta-lactam antibiotics, during the microbiological examination and the antibiogram were considered to be multiresistant bacteria (14) . The current study was submitted to the Research Ethics Committee of HUOL at UFRN. It was approved under protocol number 925073, since it complied with the Resolution 466/12 of the Brazilian National Health Council, and preserved the complete anonymity of all the individuals participating in the research.
Methodology of the bile microbiological study
The bile samples were sent to the Laboratory of HUOL at UFRN and subsequently seeded according to the protocol of the Brazilian National Health Surveillance Agency (3) , in three culture media, namely: blood agar, MacConkey agar and Mannitol agar. The containers holding the seeded culture media were incubated in an oven at 37°C, from 24 to 48 hours (only if there was no evidence of bacterial growth in the first 24 hours) after the sowing and stored in containers with microaerophilia (3) . A microscopic examination was conducted after Gram staining whenever there was bacterial growth as well as other standard biochemical tests (Triple sugar iron; Citrate; Sulfur, indol and motility; Phenyl; Lysine; Ornithine and Malonate), which were manually performed according to the culture medium. Then, an antibiogram was performed using the disk diffusion method or the "Vitek 2 Compact" apparatus, which presents the antibiogram results through the analysis of the minimum inhibitory concentration. The laboratory procedures, from the culture to the final microbiological report with profile resistance, were carried out according to specific protocols and manuals (3, 11, 21) available in the Laboratory of HUOL at UFRN.
Statistical analysis
The data collected in the current study were statistically analyzed in the SPSS software. The qualitative variables were analyzed through Pearson's chi-square test or through Fisher's exact test, at 95% confidence level.
RESULTS
Thirty out of the 93 assessed bile samples were selected after the inclusion and exclusion criteria were applied. These samples came from 30 individuals at mean age ≈57.7 years (SD=15.6, range=22-87), mostly women (n=18) and older than 50 years (n=23). Most of these 30 patients was subjected to laparotomy through abdominal cavity approach (n=28) (Figure 1 ).
Twelve out of the 30 selected bile samples were collected from patients with benign diseases (group 1) and 18 from patients with malignant diseases (group 2). Adenocarcinoma of the duodenal papilla (n=9) and chronic calculous cholecystopathy or cholelithiasis (n=8) were the most frequent biliopancreatic diseases (basic conditions) (Figure 1 ).
Twelve bile samples showed bactibilia, most of them were identified in patients with benign biliopancreatic diseases (8/12; P=0.024). Most of these 12 samples were collected from women (10/12, p = 0.058) as well as from individuals aged over 50 years (11/12; P=0.202) (Figure 1 ).
Eighteen bacteria species were identified in the 12 bile samples that showed positive culture; a single bacteria species was identified in 7 cases, 4 cases showed the simultaneous growth of 2 different bacteria, and 1 case showed the simultaneous growth of 3 different bacteria species. Escherichia coli (n = 5) and Klebsiella sp (n=3) were the most prevalent bacteria in 8 patients with benign disease; and Klebsiella sp. (n=2) and Streptococcus sp. (n=2) were predominant in 4 patients with malignant diseases. Three bile samples showed multiresistant bacteria. No bacterial growth was observed in bile samples from patients with pancreatic adenocarcinoma (Table 1) .
The cholecystectomy was performed after the gallbladder wall was punctured in order to collect the bile samples, which were sent for microbiological examination. Subsequently, other associated surgical procedures were conducted in 22 cases. The procedures performed after the bile collection (14) . c Patients on hormone replacement therapy to treat climacteric symptoms. and the cholecystectomy showed no statistically significant influence on the incidence of postoperative infectious complications (P=1.0) (Figure 2) .
Seven patients showed some type of postoperative infectious complications during the postoperative period, and the fever of unknown origin was the most common complication (n=3). There was no explicit statistically significant link between bactibilia and the higher postoperative infectious complication incidence (P=0.084) (Figure 3 ). Fourteen out of the 30 patients showed one or more comorbidities. Two cases showed both high blood pressure and diabetes. One case showed hypertension, diabetes and depression, all at once. However, there was no statistically significant difference in bacteria identification in bile samples from patients with and without comorbidities (P=0.654). Hypertension (n=9) and type 2 diabetes mellitus (n=5) were the most common comorbidities (Figure 3 ), they were identified during the preoperative assessment complaint or the clinical jaundice manifestation in 4 patients of group 1 (with 3 individuals with choledocholithiasis) and 16 patients of group 2 (Figure 3) .
Fourteen out of the 30 patients in the sampling group showed calculi inside the gallbladder; 11 of them belonged to group 1 (Figure 3 ). Nine of these 14 patients with gallstones showed concomitant bactibilia, although there was no apparent statistically significant link between the presence of gallstones and bactibilia (P=0.073).
The report tries to link the existence of bacteremia caused by Streptococcus bovis to gallbladder cancer formation, it was not possible to consolidate evidences to infer or suggest any significant association between them (19) . On the other hand, Escherichia coli and Klebsiella sp were the most common bacteria in patients with benign biliopancreatic diseases. Three bile samples showed multiresistant bacteria (Figure 1) .
Nine out of the 14 patients with gallstones showed concomitant bactibilia (Figure 3) . It is worth highlighting that the absence of bactibilia in patients with gallstones may have been influenced by the bacteria ability of forming biofilms in the periphery of the gallstones, as well as by their habit of keeping on colonizing just the gallbladder wall without dispersing into the bile. Such feature may have generated some false negative results. This process could explain why the bile cultures showed no bacterial growth in patients with gallstones (28) .
DISCUSSION
Bactibilia was identified in the bile culture of 12 patients. Most of these patients had benign diseases. Bactibilia is uncommon in patients with biliopancreatic cancers and it is particularly absent in pancreatic adenocarcinoma cases. Although bactibilia was identified in four patients with malignant diseases, the sample size did not allow associating the presence of any bacteria in the bile to biliopancreatic cancer, despite the attempt in other studies to demonstrate such an association (6, 12, (16) (17) (18) (19) 22, 23, 25, 28, 30) , mainly between gallbladder cancer and the presence of Salmonella typhi (16, 17, 22, 23, 25) and/ or Salmonella paratyphi (17, 23, 22) . Moreover, as for the present study, the predominant bacterial flora identified in patients with malignant neoplasia was a bit different from that of patients with benign diseases. There was Streptococcus sp predominance in patients with cancer. Although a rare case Comorbidities were found in 14 patients and bactibilia was identified in six cases, in the current study. Systemic arterial hypertension and type 2 diabetes mellitus were the most common comorbidities found in these six individuals. Contrary to what some studies have tried to suggest, none of the herein observed comorbidities represented a significant risk of bactibilia incidence increase (5) . Five out of the seven patients who showed postoperative infectious complications in the present study had bactibilia. It may suggest that patients tend to have higher incidence of these complications when there are bacteria in their bile, although there was no statistical significance to prove it in the current study (P=0.084). Such concept is justified if one considers a confidence level of 90%, although our study did not show statistically significant evidence at 95% confidence level (P<0.05). This result (P<0.10) would be statistically significant and reinforced if the research was done using larger samples (larger N). In this case, we would have reached significant values at 95% confidence level as it was evidenced in other studies (7, 8, 24) . The aforementioned trend may be strengthened by some significant results shown in other studies (1, 7, 8, 24) , although most of these studies are restricted to patients with acute lithiasic cholecystitis (1, 8, 24) . The present study could have found a significant link between bactibilia and the presence of postoperative infectious complications if a larger sample had been used (7) . However, it is noteworthy that half of the sample was composed of individuals aged 60 years or older and this alone could have influenced the incidence of bactibilia (6, 8, 20, 24) and, consequently, the occurrence of postoperative infectious complications (8, 24) . Moreover, it is worth emphasizing that the current study found that women tend to present higher bactibilia incidence (P=0.058), and it corroborates the results from other studies (9, 10) . However, it should be taken into account that gallstone incidence in women is two-to-three-times higher due to the estrogenic activity, which could favor the occurrence of bactibilia among women (4) . Therefore, one may assume the possibility of developing a microbiological study of the bile in over-50-year-old women subjected to cholecystectomy due to biliopancreatic diseases as a way to improve the antibiotic prophylaxis and the antibiotic therapy, as well as to prevent possible postoperative infectious complications in the future, particularly those associated with multiresistant bacteria.
CONCLUSION
Bactibilia was found in 12 samples and the most identified bacteria in patients with benign diseases were Escherichia coli and Klebsiella sp. Streptococcus sp and Klebsiella sp were prevalent in cancer patients. There was a trend for higher postoperative infectious complication incidence in patients with bactibilia.
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